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THE ENGINEERING EXPERIMENT STATION 
Offers Technical Informaiion To 


CORNELL ENGINEERING ALUMNI 


AND OTHER PRACTICING ENGINEERS 


Single copies of Bulletins and Reprints are sent without charge to engineers who 
request them. Because of the widespread demand, some of the Experiment Sta- 
tion publications are now out of print. Supplies of the following are available.: 


Bulletins 


11. Corona Ellipses and a Graphical Theory of Traveling Electric Waves between 
Parallel Conductors. Vladimir Karapetoff. April, 1929. Price fifteen cents. 

12. ‘The Occurrence and Elim‘nation of Surge or Oscillating Pressures in Discharge Lines 
from Reciprocating Pumps. H. Dicderichs and W. D. Pomeroy (Seneca Falls, N. Y.). June, 
1929. Price fifty cents. 

14. A General Theory of Systems of Electric and Magnetic Units. Vladimir Karapetoff. 
December, 1932. Price fifteen cents. 

15. The Effect of Clay as an Admixture in Concrete. H. H. Scofield and A. N. Vanderlip. 
January, 1933. Price fifteen cents. 

17. The Fermi-Dirac Statistical Theory of Gas Degeneration. 
June, 1933. Price twenty cents. 

18. Some General Properties of Liquid Organic Dielectrics. Vladimir Karapetoff. Some 
Transmission Line Transients. Graphical Evaluation by Fourier’s Series. J. A. Sirclzoff. July, 
1934. Price thirty cents. 

19. The Habits and Laws of Decomposition of Super-Cooled Solutions, with Special Regard 
to Austenite. G. B. Upton. October, 1934. Price fifty cents. 

20. Long versus Short Body Fittings for Water Supply. I. Experiments on Loss of Head 
Caused by Bends, Tees, and Crosses. E. W. Schoder and A. N. Vanderlip. U1. Comparisons of 
Installation and Operating Costs. A. T. Ricketts and T. H. Wiggin. September, 1935. Price 


Vladimir Karapetoff. 


$1.25. 
21. A Precision Method for the Measurement of Condenser Tube Surface Temperatures 
for the Determination of Film Coefficients of Heat Transmission. Joseph O. Jeffrey. March, . 


1936. Price thirty cents. 

22. A Graphical Method of Wave Analysis. 
twenty cents. 

23. The Deviation of the Actual Wet-Bulb Temperature from the Temperature of 
Adiabatic Saturation. David Dropkin. July, 1936. Price forty cents. 

24. Heat Emission from Radiators. Kennedy F. Rubert. July, 1937. Price forty-five cents. 

25. “Synchronizers” in Gear Transmissions of Automobiles. George B. Upton. May, 1938. 
Price forty cents. 

26. The Effect of Radiation on Psychrometric Readings. 
Price sixty cents. 


Price 


J. Albert Wood, Jr. July, 1936. 


David Dropkin. October, 1939. 


Reprints 


6. Regulating Transformers in Power-System Analysis. J. E. Hobson and W. A. Lewis, 
Jr. November, 1939. 

10. The Influence of Hyperbolic Notches on the Transverse Flexure of Elastic Plates. 
George H. Lee. July, 1940. 

11. Ultrasonics and Elasticity. H. F. Ludloff. September, 1940. 


Address requests to the Secretary 
Engineering Experiment Station 
Cornell University 
Ithaca, N. Y. 
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Right and Ou Time HERE WE ARE AGAIN! 


Since 1909 Business as usual with— 
e New and Used Textbooks 
Notebooks and Paper 


VV Typewriters and Pens. 
S T O = R and 
p R N T | N G a few thousand other items 
COM P A N Y 10% dividend on all purchases 


THE CORNELL CO-OP 


113 - 115 South Tioga Street 


BARNES HALL ON THE CAMPUS 


LAVNDRY 


CLEANING & PRESSING 


Daily Daily 


Collections 2 4 4p 48 Delivery 


Student Owned 


Student Managed 


STVDENT AGENCIES INC. 


409 College Ave. 


Rex Wood 741 Art Hausner °42 


| | | 
| 
| 
| 
| 
| | | 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
i 
$< 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Let me start by expressing a 
philosophy which may be taken as 
advice to freshmen or other under- 
graduates. 

Anv person of average intelli- 
gence willing to exert himself in 
the right direction will experience 
no trouble in getting through Cor- 
nell. 


Well, here we are starting a new 
school year and in much the same 
sense as you or I start off the 
school year with a new suit, THE 
CorRNELL ENGINEER is starting off 
with a new cover and printing style. 
For sov.e time now we have been 
working on a new cover and print- 
ing style and we hope you like them. 


To one upon whom Cornell has 
grown, the campus appears much 
the same. The first apparent 
change is the appearance of curb 
stones along both sides of Thurston 
Avenue behind the campus. Also 
on the first floor of East Sibley, 
the large drawing room has disap- 


Editors Column 


peared to be replaced by two shiny 
recitation-drawing rooms necessi- 
tating the cutting of a_ hallway 
where the foot of the stairs used to 
stand. The stairs have been re- 
built to include a landing and 
change of direction at the foot. The 
flocrs have been refinished and the 
walls and ceiling repainted in that 
part of the building. The old fa- 
miliar creaking in the stairs is gone. 


The greatest shock was the ap- 
pearance, outside of the window of 
Ray Howe’s office in the rear of 
Sibley Dome, of an airplane, ap- 
pearing in its somewhat dismantled 
state as trying to hide its shame 
against the side of the West Mech. 
Lab. building. The airplane was 
donated to the school by the Ithaca 
Airport after the plane suffered a 
slight but frame-warping accident. 


Another change, noticeable to the 
football fans, is the new roadway 
leading to the stadium gates. It 
has been widened, repaved, curb- 


stones put in and a small traffic 
island built in front of the gates. 

One of the opportunities tha: 
many of the engineering students 
miss at Cornell is membership in 
one of the engineering societies. 
Many famous engineers and non- 
engineers are brought to Ithaca by 
these groups to speak to the stu- 
dents. No course in the College 
cf Engineering with the possible ex- 
ception of the Senior Non-Resident 
Lectures offers this opportunity. 
All those interested in one of the 
societies should attend the first 
joint meeting of these groups to be 
held Tuesday evening October 8th 
at which time Dean Hollister will 
address the assembled groups. 

In the November issue of THE 
CorNELL ENGINEER, in addition to 
the features included in this issue, 
we have three more interesting ar- 
ticles and we plan to present two 
of the outstanding seniors along 
with two more faculty members. 
Watch for the November issue! 


Attention 


10% 


Dividend on all 
your purchases 


Freshman Engineers ! 


“CORNELL DRAWING SETS” by Dietzgen, K. & E., and Webber Co. designed 
to meet the requirements of the Engineering College. 


Drop in — we'll be glad to show them to you. 


Come early — get your choice on used sets. 
Free to freshmen — Pamphlet on “Use and Care of Drawing Instruments”. 


K. & E. 


Slide Rules 


Log Log 
Vector 
Polyphase 


OPEN EVENINGS FOR YOUR CONVENIENCE 


The Triangle Book Shop 


412 College Ave. — Sheldon Court 


Evan J. Morris, Prop. 


Save Money | 
by buying our | 
Used Textbooks 
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BAKER LABORATORY OF CHEMISTRY 


In this building the freshmen will get their first taste of chemistry 
and the Chemical Engineers will spend most of five years. 


The Dream Road Of 
Pe 


MAGINE a highway 160 miles long 
[th no speed limit! It is no 
longer a dream. The recent dedi- 
cation of the Pennsylvania Turn- 
pike made it a reality. 

The “super-highway”, or “dream 
highway”, as it is sometimes called, 
links Harrisburg with Pittsburgh 
following the roadbed of the old 
South Penn Railroad. 

It’s eastern terminus is Middle- 
sex, Pennsylvania, which is 16 
miles west of Harrisburg; the wes- 
tern stopping point is located in 
Irwin, Pennsylvania, 23 miles east 
of Pittsburgh. Between these is the 
$70,000,000 turnpike with its seven 
tunnels totaling almost seven miles, 
its eleven intersections or under- 
eround cloverleafs, and “Little 
Panama”, a cut which displaced 
1,350,000 cubic yards of rock, shale 
and dirt. 

The roadbed has two 12-foot 
lanes each way with a grass medial 
strip ten feet wide in the center 
and pressed shale shoulders on each 
side of the road. There are no “soft 
shoulder” signs; they are unneces- 
sary with the special treatment 
given the shoulders. This makes 78 
feet of roadbed. The Turnpike, 
however, has a 200-foot right-of- 
way for the entire length of the 
road, leaving 61 feet of land on 
either side of the shoulders. At the 
edges of the right-of-way steel 
fences have been built. They vary 
from six feet in height to nine in 
the forest regions. Since no animals 
can come on the right-of-way there 
is a considerable factor of safety 
to people using the Turnpike. A 
cow or a deer can become very 
dangerous. 


The curves, if you want to call 
them that, have been built for com- 
plete safety at 90 miles per hour. 
Engineers have driven around 
them at better than 100 miles per 
hour. Pennsylvania State Troop- 
ers patrol the road, but they are 
hossed by the Turnpike Commis- 
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sion. The troopers are on the pike 
in white cars to give direction, halt 
reckless drivers, and possibly to 
prevent excessive speeding. There 
is no speed limit now, but T. W. 
Osgood, safety engineer for the 
Turnpike Commission, said that a 
limit may have to be established. 
While it was all right for test dri- 
vers to go 100 miles an hour, he 
said that the Commissioners didn’t 
want the tourists to go anywhere 
near that fast. Osgood is also afraid 
that many cars will burn out, since 
the road is built for speeds higher 
than many cars are able to with- 
stand. 

The hills, more aptly termed 
grades, are very gradual; the steep- 
est is three percent, with the ma- 
jority only one and one-and-a-half 
percent. 

There will be no overhead lights 
on the road, but there are “cat 
eyes” to guide motorists at night. 
These are reflectors on steel stan- 
dards placed 100 feet apart on the 
center strip, called the medial strip, 
and also on each of the shoulders. 
Shrubbery is planted in the medial 
strip on curves to prevent head- 
light glare from oncoming cars. 

The guard rails around the curves 
are of pressed steel strips, about 
two feet wide, running from steel 
posts set in the shale road shoulders. 
There are tubular springs on each 
post, and heavy steel springs at 
each end of a guard rail. The 
“fence” is only about knee high to 
prevent serious damage to cars or 
trucks which might hit it. It is con- 
structed so that about the worst 
possible jolt will give no more than 
bent fenders. 

The surface of the road itself 
is especially treated. It presents an 
alligator skin appearance. The 
many small ridges, too small to be 
felt in driving over them, provide 
a gond grip in slippery weather and 
also eliminate almost all types of 
glare. Also, unlike the Lincoln High- 
way, the Turnpike will have no 


fog for it is below the fog belt, but 
it is above the 1936 flood level, 
which is considered the highest 
throughout the area. 

The Turnpike is constructed so 
that it almost always follows the 
south slopes of the hills and moun- 
tains. By this, the freezing will 
be kept to a minimum, since the 
sun is almost always shining on the 
road. 

In 1893 William H. Vanderbilt 
of the New York Central Rail- 
road presented his ideas about the 
South Penn Railroad to Andrew 
Carnegie, the steel magnate. The 
idea was for lower steel rates from 
Pittsburgh to New York. His plans 
for building the railroad were such 
that it should run through the 
Allegneny and Blue Mountains 
eastward from Pittsburgh. Since 
Carnegie thought so much of the 
plan, $50,000,000 was raised and 
construction began. The job was 
never completed but it is this line 
that the present $70,000,000 Turn- 
pike follows. Turnpike officials say 
that Carnegie and Vanderbilt cer- 
tainly picked the best routes along 
the way; they chose the easiest 
spots to dig through and they had 
the tunnels surveyed correctly for 
prevailing winds. 

The tunnels on the Turnpike are 
all dual roadways—what a differ- 
ence they make compared to the 
small holes constructed many years 
before for the railroad! The tunnels 
have concrete walls and flat ceil- 
ings, above each of which is a 
large space for ventilation. Through 
it flows a constant stream of fresh 
air to keep the tunnel air free from 
unwanted gases and to suck out 
carbon monoxide fumes. The lights 
on the side of the tunnels keep the 
roadway well illuminated and line 
up into quite a sight since every 
one of the tunnels is as straight 
as an arrow. 

The longest tunnel through Sidel- 
ing Hill is 6,782 feet long construct- 
ed at a cost of $353.76 a foot. The 
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One of the seven tunne!s on the 160-mile Turnpike. This one is un- 
der Tuscarora Mountain and like the others is straight as an arrow. 
—Courtesy Philadelphia Evening Bulletin 


sidewalls, arch, and ceiling requir- 
ed 38,000 cubic yards of concrete in 
this tunnel alone. The South Penn 
Railroad had laid 1,160 feet of 
track in this tunnel before they 
stopped. 

The shortest tunnel is through 
Rays Hill. It is 3,511 feet long 
through stone, dirt, and coal. The 
last tunnel to be completed is the 
Laurel Hill tunnel. It’s opening was 
held up because of a controversy 
between the contractors and the 
Turnpike Commission. The specifi- 
cations of the tunnel were changed 
after the contract was signed and 
the contractor claims more steel 
was used than the original con- 
tract provided. The total footage 
under the seven mountains is 
35,296.5 feet, almost seven miles. 

There is an elaborate drainage 
system around the tunnels. Melt- 
ing snow and water scoot down 
tremendous ditches constructed in 
the shape of horseshoes over the 
tunnel portals. The ditches, con- 
structed of stone and concrete, are 
five feet deep and about eight feet 
wide. They empty into another 
drainage system below and finally 
drain into the valley. 

All of the tunnels were drill 
and blast affairs. Drill 20 feet, stuff 
18 feet with dynamite and let fly. 
The total cost of the seven tunnels 
was $13,562,778. This figure would 
have been considerably higher, how- 
ever, if the South Penn Railroad 
had not started the tunnels be- 
fore. 

Tunnel police patrol the tunnels 
along a special concrete walkway 
on the sides. They are there to 
control traffic through the tunnels 
and to get stalled cars and trucks 
quickly out of the way since there 
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is only one lane each way under 
the mountains. 

One of the greatest feats of en- 
gineering along the entire Turn- 
pike is Clear Ridge cut or “Little 
Panama.” Here a cut was made 
through a mountain ridge of rock 
and shale. It took 700,000 pounds 
cf explosives to complete this oper- 
ation and one blast in particular 
contained 40 tons of dynamite. The 
cut is 153 feet deep at its deepest 
point and 2,600 feet long. There is 
a 700-foot right-of-way through 
the cut from which were extracted 
1,350,000 cubic yards of earth. 
This was used to fill in some low 
spots along the road. An observer 
will notice two wide benches or 
shelves cut into each side of the 
cut. These are to prevent any sort 
of landslide onto the road. Each 
of the benches is capable of catch- 
ing any rockfall that might get 
started down the slope; a pile of 
rocks on the road can be a con- 
siderable hazard. 


Further westward is Aliquippa 
Gap, the only natural gap in the 
Alleghenies for 50 miles in either 
direction. The Indians used to call 
it the Gateway to the West. 

Still further westward is another 
cut—Mount Dallas. Although by 
no means so large as “Little Pana- 
ma”, this cut presented a number 
of problems to the engineers, since 
it contained gannister rock, th 
toughest stuff in Pennsylvania. 
Two-and-a-half inch steel drill bits 
were used to dig into the rock to 
plant the dynamite and the stone 
ground the bits right down to noth- 
ing in almost no time at all. As 
many as 2,400 steel bits each day 
were caten away by the tough rock 
formation. 

A somewhat unusual angle of 
the Turnpike construction was that 
five miles were built by a woman. 
She is Miss Margaret McNally 
from Saginaw, Michigan, a grad- 
uate in Civil Engineering. Her strip, 


excellently constructed, is near 
Bedford, Pennsylvania. 
Contractors bid for five mile 


stretches of the Turnpike—that is 
four lanes or twenty miles of 12- 
foot roadway. The specifications 
were high too—nine inches of re- 
inforced concrete and shale shoul- 
ders beside the medial strip which 
was to have the best grade of soil 
for plants or grass. - 

Ground was broken for the high- 
way in October, 1938, and just less 
than two years from that date the 
highway is in operation. That may 
be a result of little or no labor 
trouble, for the workers were gen- 

(Continued on page 22) 


Stanton Viaduct is shown here. It crosses a railroad, a creek and State Highway 119 
—Courtesy Philadelphia Evening Bulleti: 
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Earth Gault Coils 
Ju Transmission Lines 
Mad Distribution Netwerhs 


ANY years ago, after only a 
A few high voltage lines had 
been put into service, It was already 
noticed that with the growing ex- 
cent of the networks the number of 
‘aults increased much more rapidly 
‘han in proportion to the increasing 
mileage of the lines. It was soon 
recognized that earth fault arcs, in- 
itiated by flash-overs between one 
phase and earth, were not only the 
cause of damage at the point of the 
flashover, but that further break- 
downs at other points of the net- 
work were apparently introduced 
by the free burning arc to earth. In 
this way the number of shorts in- 
creased epidemically. Further in- 
vestigations showed that arcs to 
ground only would blow out by 
themselves if the capacitive earth 
current (current due to the capa- 
citances-to-earth of the conductors 
of the high voltage system) was not 
more than about 5 amps. 

As a remedy against the disas- 
trous consequences of arcs to ground 
two protective methods, which are 
different in principle, have been de- 
veloped and used very successfully. 
They influence nearly every prob- 
lem in connection with high voltage 
power transmission and distribu- 
tion. One method consists in the 
direct earthing of the power trans- 
former neutrals, while the other 
uses earth fault coils (often called 
arc suppressing coils, earthing arc 
suppressors, ground fault neutral- 
izers, quenching coils, etc.) All the 
various methods other than those 
mentioned are characterized by 
properties which are similar to the 
one or the other method. In the 
one case, which we will not con- 
sider in this paper, earth faults are 
short circuits (because of the 
srounded neutrals), and the de- 
lective line has to be switched off; 
in the other case, when earth fault 
coils are in use, no dangerous short 
circuit currents occur in connection 
with single phase-to-ground faults, 
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Educated through high school 
and college in Vienna, Austria, 
Dr. Gross received his profes- 
sional degree of Electrical En- 
gineer from the Institute of 
Technology there in 1923, with a 
summa cum laude Doctorate of 
Technical Science following in 
1932, from the same institute. 
He taught there as a Junior Lec- 
turer in Electrical Engineering 
from 1921-24, when he entered 
the employ of A.E.G. Union 
Electric & Mfg. Co., Vienna. By 
1935 he had been promoted to 
the position of head of the En- 
gineering Division, of the Cen- 
tral Station Department of that 
company. In 1937 he was a 
special reporter at the Inter- 
national Conference on Large 
H. T. Systems, Paris, on “H. T. 
Systems Protection and Earth 
Fault Problems”. Since the fall 
of 1939 Mr. Gross has been a 
resident doctor here at Cornell 
University. Through his probing 
research he now has many pat- 
ents concerning protective de- 
vices in H. T. Transmission Net- 
works and Earth Fault Problems. 
In addition he is the author of 
over thirty publications in tech- 
nical journals, both here and 
abroad, and is most ably fitted to 
discuss the earth fault difficulties 
met with in high tension trans- 
mission lines and distribution 
networks. 


and it is permissible to continue op- 
eration under steady earth fault 
conditions. Of course, in networks 
with a capacitive earth current 
smaller than about 5 amps., and 
therefore having self quenching 
arcs-to-ground, no special devices 


are necessary. However, as the 
earth current increases both with 
the extension and the voltage of 
the networks, practically all net- 
works with 33 kv or more line-to- 
line voltage have a capacitive earth 


current of more than 5 amps. 

It might be emphasized that 
both methods, the earthing of the 
transformer neutrals and the use 
of earth fault coils, are means of 
overcoming the difficulties due to 
the arcing or direct connection to 
ground of one phase. In overhead 
line systems, this kind of trouble 
results from widely varying causes 
such as birds, fires, floods, sleet, 
lightning, contact with telephone 
or other low voltage wires, contact 
with trees, etc., but as lightning is 
by far the most frequent cause for 
single-phase flashovers to ground, 
earth fault coils have sometimes in- 
correctly been considered as a pro- 
tection against lightning. 

As is well known, the use of 
ground wires, the reduction of the 
grounding resistance of earthed 
poles, the use of counterpoises, or 
the use of wooden poles and pro- 
tector tubes improves considerably 
the safety of overhead transmission 
lines and distribution systems 
against flash-overs due to lightning. 
However, as lightning protection 
should prevent flash-overs, it is 
worthwhile to use earth fault coils 
even in highly lightning proof sys- 
tems, since earth fault coils protect 
against the consequences of already 
existent flash-overs to ground, and 
there always remains the possibility 
of single phase grounds. Also in un- 
derground cable networks earth 
fault coils have proved to be very 
advantageous, and many _under- 
ground cable systems (with line-to- 
line voltages from 2 kv up) are 
be:ng protected in Europe in this 
way. 


Whereas earth fault coils have 
been in use in other countries, es- 
pecially in Central Europe, for the 
past twenty years, with the excep- 
tion of one which was introduced 
in 1921, it is practically only in the 
last few years that in this country 
they have been used and in that 
time have been installed in ever in- 
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creasing numbers. 

However, as earth fault coils are 
a rather new device for this country 
it seems advisable to give a simple 
description of their operation. Since 
we are interested only in the prin- 
cipal phenomena we may assume 
that the capacitances-to-earth of 
the three conductors of the system 
are equal, and that there is no con- 
tact-resistance at the point of the 
fault. As the three line-to-line 
voltages form a triangle, we find 
that the line-to-ground voltages of 
the three phases are the vectors 
from the centroid S to the three 
vertices A, B, C, of the triangle in 
figure 1. The centroid represents 
both the voltage of the neutral of 
a three phase transformer and that 
of earth, or in other words the neu- 
tral voltage is zero under normal 
operation conditions. If, however, 
an earth fault occurs, the voltage of 
the neutral to ground is changed; 
the grounded phase, e.g. A, is now 
on earth and hence the line-to- 
ground voltages of both B and C 
have also been changed. We see 
immediately that the three phases 
are influenced in the same way; the 
line to ground voltage of phase A, 
which was AS, becomes AS + SA 
=o; that of phase B becomes BS 
+ SA = BA; and that of phase C 
becomes CS + SA CA. The dif- 
ference between the conditions un- 
der normal operation and_ those 
with one phase grounded is there- 
fore characterized by the negative 
phase voltage (SA) of the ground- 
ed conductor equally well for all 
the three phases. The currents 
due to load or other line-to-line con- 
nections are not influenced at all 
by the ground. Hence, in a sim- 
plified diagram of the earth con- 
nections of the whole system, we 
may replace the three phases of the 
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network by a “single wire” with 
the same connections against earth 
(capacitances-to-earth in parallel), 
as those of the three phases of the 
lines. The pressure of the single 
wire against earth is the negative 
phase voltage (SA) of the ground- 
ed phase, impressed into the net- 
work at the point of the earth fault. 
Since the neutral of the transform- 
ers are under the same voltage (SA) 
to ground, we may identify the 
single wire as their continuation. 
These considerations are, of course, 
independent of the transformer con- 
nections, and the same whether the 
system is being under operation in 
wye or in delta. 

An earth fault coil is an induct- 
ance which is connected between 
the star point of one of the power 
transformers and earth; hence it is 
being connected in parallel to the 
capacitances-to-earth of the net- 
works and if E is the E.M.F. (SA), 
we get figure 2 as a simplified dia- 
gram. The capacitances-to-earth 
of the lines are represented by Ce 
and L is the earth fault coil. When 
Ce and L are in tune, we get a trap 
circuit and the current at the point 
of the fault (F) becomes zero. Be- 
cause of losses in the capacitances- 
to-earth (conductances) and in the 
earth fault coil, the current at the 
point of the fault really does not 
become zero, but is greatly re- 
duced and, what is even more im- 
portant, its phase angle will be 
changed, and when the coil is ex- 
actly tuned the residual current will 
be in phase with the voltage E. 
The mentioned limiting current of 
5 amps. is only valid for the capa- 
citive earth current in uncompen- 
sated networks, where earth fault 
coils are not in use. There has 
not been found, however, any limit 
for the in-phase-component of the 
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Figure 1. 


B 
Line-to-ground voltages under normal and under earth fault conditions. 


a. 


Cc. 


Figure 2. Simplified diagram of 
compensated network, one phase of whic: 
is on ground. 


residual current in high voltage 
systems, and even with more than 
6) amps. in-phase residual curren: 
successful quenching of arcs to 
ground resulted in networks _pro- 
tected by earth fault coils. 

Under tuned conditions, the re- 
sonance of the circuit causes the 
line-to-ground voltage of the de- 
fected line to be re-applied at the 
fault in a gradual manner after the 
fault has cleared, the recovery of 
the voltage taking up a consider- 
able number of cycles, and the cur- 
rent through coil and capacitances- 
to-earth dying out slowly by reason 
of the damping of the resonance 
by the losses in the trap circuit. The 
delay thus caused in the re-estab- 
lishment of the normal voltage-to- 
ground of the line with the flash- 
over allows the ionized air, caused 
by the initial arc, to disperse and 
lessens the likelihood of restriking. 
However, exact tuning is not neces- 
sary for successful quenching of the 
arc as under such conditions a con- 
siderable time will still elapse be- 
fore the normal voltage again pre- 
vails at the point of the fault. On 
the basis of practical experience, 
the following were recognized as 
permissible deviations from the ex- 
act tuning in overhead line net- 
works: about + 25% in the case 
of operating voltages up to 30 kv, 
about -+ 20% in operating voltages 
up to 60 kv, and about + 10% 
with higher operating voltages. ‘J he 
percentage mentioned gives the 
ratio between the reactive com- 
ponent to the residual current and 
the earth fault current of the s° s- 
tem. 

A reduction in the residual ci'- 
rent is favorable in any case, | 
cause it affords other advantag:s 
in addition to the sure and autom :- 


THE CORNELL ENGINEER 


—= 
= = = 
1 


Cores of two Earth Fault 


Figure 3. 
Coils, each 6000 kva and 120-105-90-75-60 
amps. for a 66 kv System. Coils built 


in 1938. 


tic extinction of the arc. First of 
all there are the thermal conse- 
quences of the residual current 
which come into question here. The 
conductor wires are burned in the 
case of large residual current, es- 
pecially with solid grounds at the 
point of the fault, and thereby de- 
troyed or at least changed in their 
mechanical properties as a result 
of the heating. With a sustained 
ground in particular, and so in the 
case of conductor breakage, the in- 
tensity of the residual current 
plays an important part. 

The introduction of earth fault 
coils also had a favorable effect in 
underground cable networks. Here 
the reduction of the residual earth 
fault current by exact tuning is of 
special importance because cables 
are also affected to a great degree 
by heating, inasmuch as the insula- 
tion to the neighboring phases is 
affected; i.e. the heating can cause 
short circuits. 

An earth fault coil is a reactor 
with iron core which is divided into 
various sections by airgaps, and 
with a tapped winding to enable 
the change of the coil inductance in 
accordance with the capacitance-to- 
earth of the network. Figure 3 
shows the iron cores of two earth 
fault coils, 6000 kva and 120-60 
amps. each, distance between the 
iwo yokes about 4.2 feet, built in 
1938 in Vienna, Austria, for a 66 
kv system in England and put into 
operation there in the spring of 
1939. It is necessary to use an 
iron core, as its saturation at volt- 
ages above star-voltage, is desir- 
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able to limit oscillations under 
normal operation conditions, in case 
of disturbances of the symmetry 
against earth of the network. As 
the operating voltage of the coil is 
the star-voltage of the system (line- 
to-line voltage: 3) both the 
earth fault coil and all transform- 
ers in the network have to be in- 
sulated for that voltage at their 
neutral. 

In very extended networks, 
where sections can be switched off, 
thus dividing the interconnected 
system into two or more parts, it is 
advisable to use one earth fault 
coil for each section to maintain 
the protection against earth faults 
in service when the connection be- 
tween various sections is opened. 
Of couse, only the transformers in 
the few substations where earth 
fault coils are being installed are 
used for the connection of the coil, 
but as all the transformer neutrals 
are raised to star voltage in case of 
a ground, it is necassary to have 
them insulated for that voltage. 
Most of the coils built in Europe, 
however, have been designed, in 
their insulation, for the full line- 
to-line voltage, as is also the prac- 
tice with transformers. Figure 4 
shows such a European plant with 
fully insulated coil and transformer 
(130 kv). 

Overvoltages of a dangerous 
value are possible at the entering 
terminal (connected to the trans- 
former star point) of the earth fault 


Figure 4. 2000 kva Earth Fault Coil with 30,000 kva Power Transformer and 80 
kv Overvoltage Arrester in a 130 kv Endstation in the Austrian Vorarlberg. (1932) 


coil under certain switching condi- 
tions, if the coil is installed at the 
end of a single line. These over- 
voltages can not appear, however, 
when the earth fault coil is in- 
stalled at a centrally located station 
with many outgoing feeders. When 
the coil must be installed at an end- 
station, it is advisable to install an 
overvoltage arrester between the 
neutral-busbars and ground; such 
an installation is to be seen in 
figure 4. 

The responsibility of earth fault 
coils for the reduction in the num- 
ber of short circuits can best be 
shown from the experience in past 
years. Statistical investigations of 
system interruptions, which have 
been carried out on many high ten- 
sion overhead line networks of ex- 
tensive size, show that the greatest 
number of all interruptions occur- 
ing are earth faults. It is seen 
from these investigations that on 
the average 85% of interruptions 
are single pole earth faults and only 
15% other short circuits. In net- 
works with short earthed neutral 
points, of course, all of these 100% 
faults were short circuits necessitat- 
ing the disconnection of sections of 
the line. Similary in networks with 
more than about 5 amps. capaci- 
tive earth fault current and floating 
neutral point, nearly all the 85% 
earth faults would cause short cir- 
cuits, so that in this respect no es- 
sential difference exists between 
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Ruth Dynes’ interesting article 
on Early Gliding at Cornell, in 
the December issue of The Cornell 
Engineer, is both surprising and 
pleasing. Surprising, because she 
has been able to dig out so much 
accurate information about these 
early gliding days with probably 
very little available in the way of 
written records. Pleasing, in that it 
recalls to memory very vividly the 
fellowship and experiences of that 
group of enthusiasts who formed 
the Cornell Aero Club. My only 
regret is that there are so many 
interesting things not in the article, 
very likely because Miss Dynes 
didn’t know about them. So I 
should like to add a few paragraphs 
to help round it out, with several 
photographs of the gliders of that 
period. 

Particular mention was made of 
the “teacher” machine used for 
training the prospective flyer in the 
art of balancing. The second “teac- 
her” is shown in Plate 1. Since the 
framework carrying the ailerons 
and tail was mounted on a single 
pivot, it can be appreciated that 
the candidate had to know what 
he was doing to avoid being thrown 
for a loss. When a student reached 
the necessary degree of proficiency, 
he was required to demonstrate 


Plate 1 


More Ou Early 
liding Az Cormell 


LEONARD OCHTMAN, JR., M.E. 


Prior to his graduation from 
Cornell in 1915 with the degree 
of Mechanical Engineer, Mr. 
Ochtman was a very active fel- 
low in the Cornell Aero Club, 
becoming its President during his 
Junior year. After his gradua- 
tion, he entered the marine and 
industrial lines of manufacturing 
companies in the internal com- 
bustion engine field. From 1924 
to 1931 he was Chief Engineer 
of the Eleo Works of the Elec- 
tric Boat Company of Bayonne, 
N. J., in charge of the design 
and manufacture of their marine 
engines. In 1931 he took charge 
of the development of an indus- 
trial gas engine and gas com- 
pressor program for the S. R. 
Dresser Manufacturing Com- 
pany of Bradford, Pa. from 
where he moved to St. Louis 
two years ago to join the Cur- 
tis Manufacturing Company in 
the development of various new 
products. 

Originally from Connecticut, 
Mr. Ochtman’s work has taken 
him into Michigan, Ohio, New 
Jersey, Pennsylvania, and now 
Missouri, out of contact with 
most of his former Aero Club 
friends. Perhaps these remin- 


iscences will recall them. 
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various maneuvers used in taking 
off, flying, and landing. In the 
photograph, Waters *14 (can’t re- 
call his initials) is trying his luck. 
At the extreme left C. H. Wetzel 
13 is holding the stop watch on 
him, while next in line is Frank 
Short 713. The two freshmen at 
the right of the group are Adolf 
Moses 715 and J. McK. Ballou 715. 
At this distance I am unable to 
identify the two in the center. This 
photograph was taken on Kite Hill, 
before the days of the Stadium 
(now the Crescent), where a good 
breeze could usually be found. The 
bolt hanging from the left aileron, 
if my memory is correct, was used 
to indicate to the judges when the 
machine was banked «too steeply. 
Neither this nor another at the 
right aileron was permitted to touch 
the ground during a_ proficiency 
test. 

The Arctic explorers shown in 
Plate 2 are assembling Glider No. 
1, after removing it in sections from 
West Sibley basement, preparatory 
to some flying practice. I don’t re- 
call where we went that day, but 
our usual hill for “free” gliding 
was some distance east of Forest 
Heme ~-a mile or two, I should say. 
Kite Hill was not used for flying in 
my time, as it was too wooded and 
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rough on the back side and too 
short towards the West. 

The early shop quarters of the 
Club were in West Sibley base- 
ment, but these became very 
crowded when the ambitious proj- 
ect of building three gliders in 
1911-12 got under way. When Rand 
Hall was completed in the Spring 
of 1912, space became available in 
the old shop building behind Sib- 
lev. Thereafter the glider work 
was conducted on the second floor 
of that building. This was a big 
improvement, even though it meant 
handling the glider sections in and 
out through a second-story out- 
side doorway remote from the 
stairs. When such operations were 
going on, everybody was too busy 
to take photographs, so I have no 
record of this. Sometimes now I 
marvel at the amount of work and 
trouble we went to in those days, in 
order that a few of us might make 
a few brief flights. It was all fun 
to us, though. 

Glider No. 3, completed in the 
Spring of 1912 by one of the study 
sections, was a monoplane. While 
the two previous biplanes used ail- 
erons for lateral control, No. 3 dif- 
fered in that the wing tips could be 
warped for this purpose. This was 
a sweet-flying machine, but as it 
had rather less surface than either 
of its predecessors—its span was 
only about 32 feet while the biplane 
had about 30 feet each—its mini- 
mum flying speed was higher. It 
required at least 30 miles per hour 
to fly, and so was used only for 
towed flights. No. 2 was the most 
commonly-used glider, as it gave 
excellent control, did not require 
too high a speed, and was easy to 
move about. 

In Plate 3, Gliders No. 2 and 
3 are lined up on Upper Alumni 
Field, awaiting the arrival of the 
automobile to be used for towing. 
Charlie Wetzel is standing in front 
of the biplane, with Frank Short 
at the controls. I cannot tell who 
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the other two are. Plate 4 shows 
another view of the monoplane. 
The handsome lad in the driver’s 
seat is Henry Cape, Jr., ’13. 

The technique used in free and 
towed flights is of interest. All of 
the Cornell gliders were equipped 
with skids, permitting the flyer to 
sit comfortably in a seat and con- 
trol operations by means of two 
sticks—one for the ailerons and the 
other for the elevator and rudder. 
To start a free flight, the glider was 
placed a little distance back from 
the brow of the hill, its skids rest- 
ing on a pair of small trucks—each 
merely two wheels with a block be- 
tween for the skid to rest on, with 
a nail in the block engaging a hole 
in the skid to prevent slippage. Both 
trucks were tied to a long rope. 
Upon a signal from the pilot, the 
ground crew would jerk the rope 
forward, running as hard as they 
could run, and catapult the glider 
into the air from the top of the hill. 
As it rose, the trucks were left be- 
hind. 

The big trick in making towed 
flights was to get an automobile to 
do the towing. Few of the stu- 
dents owned cars then, and none 
of those belonged to the Aero Club. 
So while we preferred towed flights, 
we could make them only when 
some member was able to persuade 
a friend who had a suitable car, to 
spend the afternoon towing the 
glider around Upper Alumni Field. 
A touring car was necessary, with 
the top down; for the system was 
for two of us to kneel on the back 
seat of the car, holding the tow 
rope. This permitted instant re- 
release of the rope in case anything 
went wrong with the flight. The 
skids rested on the small two- 
wheeled trucks mentioned above, 
for ease of getting started; but the 
rope was tied directly to the glider. 

Plate 5 shows Glider No. 4 in 
flight. This is the two-seater men- 
tioned near the end of Miss Dynes’ 
article—it was completed in the 
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Spring of 1913. No. 4 was of the 
type called a sesquiplane, in which 
the lower wing is of much less span 
than the upper. These dimen- 
stons, as I recall them, were 45 feet 
for the upper and only 25 feet for 
the lower. Truly an impressive 
ship, it flew with ease and stability, 
and on various occasions carried a 
passenger in addition to the pilot. 
It was used primarily for demon- 
stration and exihibition flights, the 
smaller gliders being better adapt- 
ed for practice flying. On account 
of its size, No. 4 was known as the 
“Ocean Liner”. 

Glider No. 5, also a biplane, had 
not been quite completed up to the 
time of my graduation, and I do not 
know what became of it later. With 
several good machines to fly, there 
was less incentive to build new ones 
and construction work lagged. This 
glider is of interest in that it was 
designed to have a forward elevator 
in addition to the usual tail, very 
similar in arrangement to the early 
Wright Brothers planes. It is thus 
seen that the three Club Sections 
which originally designed Gliders 
3, 4, and 5, chose three distinctly 
different types, the better to in- 
vestigate their comparative merits. 

In the Spring of 1913, with its 
new “Ocean Liner” ready, the Club 
looked about for another competi- 
tive meet. But interest at other 
colleges had waned, and no oppon- 
ent could be found. So in place 
of this, plans were made for an ex- 
hibition meet, the use of the Ithaca 
Fair Grounds being obtained for 
this purpose. In addition to flights 
by Club members in the Monoplane 
and the Ocean Liner, the Club en- 
gaged Walter Johnson, an aviator 
well known at that time as an ex- 
hibition flyer, to bring his Curtiss 
biplane and make a series of flights 
totalling one half hour in duration. 
To defray expenses, a moderate ad- 
mission fee was charged. 

Financially, the meet was a flop. 

(Continued on page 22) 
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ASSISTANT 
PROFESSOR 
S. F. CLEARY 


Professor S. F. Cleary, Assistant Professor of En- 
gineering Drawing, the M.E. freshman adviser, owes 
his success as a teacher and adviser to his philosophy 
of teaching. He believes that the subject is the real 
thing and that personalities should be in the back- 
ground. A teacher should concentrate on making the 
presentation of his subject the best possible and the 
personalities will take care of themselves. 

Professor Cleary was born in Ballston Spa near 
Albany, New York. Upon graduation from high 
school, he entered the apprentice training course of 
General Electric. His training there was completed 
by the World War, whereupon he joined the flying 
force of the U. S. Navy. In this country he saw serv- 
ice at Pensacola, Columbia University and at the 
Packard Motor Co., before going to France with a 
bombing squadron. When he wasn’t bombing the 
Germans, he toured England and France as a super- 
salesman of Liberty aircraft motors trying to convince 
the Allies of the superiority of the American motors. 
From the end of the war to the fall of 1919 he spent 
his time barnstorming about New York City. 

In 1919 he entered Cornell as a freshman receiving 
his M.E. degree in 1925 and his Masters Degree in 
1929. Professor Cleary holds the unique distinction 
of having taught drawing while he was still a fresh- 
man in the University. He has been teaching draw- 
ing ever since. In twenty-one years Professor Cleary 
has taught steadily at Cornell with the exception of 
his summers which he has spent working for the Gen- 
eral Electric Company. His work there consists of 
filling in for the department heads while they are on 
their vacation. 

Professor Cleary is now working on the theory that 
the companies who hire graduates of engineering col- 
leges should take an active interest in a man while he 
is still at college. He believes that the undergraduates 
should be trained by the companies during their sum- 
mer vacations. He maintains that once one company 
starts to take such an active interest in the under- 
graduate the rest of them will be forced to do so in 
order to be able to hire anybody. He feels that the 
McMullen Industrial Scholarships are a step in that 
direction. 
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PROFESSOR 
P. 
UNDERWOOD 


Civil engineering freshmen will obtain their first 
glimpse of him during the registration hours of Mon- 
day, September 23rd. Some of you will see more of 
him during private conferences on unsatisfactory 
scholastic records; some of you will secure part of your 
education in his classes, both in elementary and ad- 
vanced work; but all of you will profit by his advice 
and will learn to know Prof. Underwood best in his 
capacity of your class adviser, one ready and willing 
to adhere as closely as possible to your program wishes 
as he guides you through your four years at Cornell 
until your graduation in 1944. 

A Cornell civil engineering alumnus himself, of the 
class of ’07, Prof. Underwood returned here as an in- 
structor in the fall of the same year, following a sum- 
mer’s work on state highway and canal projects. Bar- 
ring the seven months he spent in Panama during 
1911 as assistant engineer with the third division, in 
charge of computations on the construction of the 
Panama Canal, he has taught at Cornell ever since, 
receiving status of assistant professor in 1912 and that 
of full professor in 1922. Pending the arrival of Prof. 
Malcolm, he served as Acting Director of the School 
of Civil Engineering in 1937-38. 

Prof. Underwood has been in attendance at every 
annual sophomore Summer Surveying Camp, now 
located on Cayuta Lake, since 1908, except 1911, and 
has been in charge of the camp since 1917. There vou 
will find him engaged the latter part of each summer 
checking up on the boys’ results in precise leve'ing, 
triangulation, and topography. 

His interests lie chiefly in his work, which has in- 
volved him as Chairman of the Topographic Commit- 
tee of the A.S.C.E.; as Vice-Chairman for three ye irs 
of the Geodesy Committee of the American Geophy -ic- 
al Union; as Chairman for three years of the former 
School Administrative Committee; and as mem er 
in Chi Epsilon, national honorary civil engineer 1g 
society. 
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Dr. H. G. Smith is the class adviser of the fresh- 
man electrical engineers, and in this capacity he will 
have the responsibility of guiding the E.E.’s of the 
class of °44 through their four years of college at Cor- 
nell. 


Although born in Brooklyn, Dr. Smith considers 
New Rochelle, New York, as his home town. He came 
to Cornell in 1926, and graduated from the school 
of electrical engineering with the class of 1930. In 
the following year he did graduate work here at Cor- 
nell and took his master’s degree in 1931. Six years 
later, in 1937, he obtained his doctor’s degree here. 
Meanwhile he taught as an instructor for three years 
in the Physics department. Since then he has been 
instructor in the School of Electrical Engineering ex- 
cept for one year which he spent in Clemson, one of 
the foremost technical schools of the South, as ex- 
change instructor. He fondly remembers the balmy 
weather of the Southern school, which is quite a change 
from the chill arctic blasts of an Ithaca winter. 


While an undergraduate Smith was a member of 
the editorial board of the old Sibley Journal, which 
later merged with the Cornell Civil Engineer to be- 
come THe Cornett Enctneer. He also worked on the 
Cornell Daily Sun. It must have been quite an ac- 
complishment to work on both at the same time. 


At present Dr. Smith is kept busy with the opera- 
tion of the radio station on the campus. Formerly 
leased to WESG, Elmira, it is now run by the uni- 
versity under the call letters WHCU. Dr. Smith took 
the communications option in his senior undergradu- 
ate year, and is now recognized as an authority on 
cleetronics and vacuum tubes. 


His honorary societies include Tau Beta Pi, Phi 
Nappa Phi, Sigma Xi, and Eta Kappa Nu. He is a 
member of the AIEE and the American Institute of 
Radio Engineers. 
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ASSISTANT 
PROFESSOR 


H. J. LOBERG 


There is one thing that Professor Loberg, Assistant 
Professor of Administrative Engineering and the A. 
E. freshman adviser, wants to get across to the fresh- 
man. He would like the freshmen to come in and 
make themselves known and to be sure to come in if 
they find themselves getting into trouble and not to 
wait until they are in serious trouble. 


Professor Loberg was born in Trondhiem, Norway 
and arrived in this country at the tender age of six 
months. He became a citizen of this country upon the 
naturalization of his parents. He spent the early years 
of his youth in Muskegon, Michigan and upon gradua- 
tion from high school received an appointment to the 
U. S. Naval Academy. Poor eyesight forced him to 
leave the Academy at the end of his third year, but 
the Academy’s loss was Cornell’s gain. He received 
an M.E. degree from Cornell in 1929 and his Master’s 
Degree in 1936. Previous to his teaching at Cornell, 
he had done personnel and employment work, drafted 
as a junior engineer, worked as a sales engineer, as an 
instrument man on a geodetic survey, and as a produc- 
tion engineer. 


Professor Loberg is married and has two children. 
Last April he moved his family from Ithaca to a small 
farmhouse which he had just purchased in nearby 
Jacksonville. He has now assumed the role of a gentle- 
man farmer. His success in that role is attested by 
the rows of corn, potatoes, beets, carrots, cabbage, and 
the well populated chicken yard. He attributes his 
first year’s success as a farmer to beginner’s luck. At 
present, however, his time is occupied by the house, 
where he is busily occupied in erecting a chimney and 
working on the interior of the house. 


Professor Loberg hopes someday to own a 34 foot 
sailboat with a cabin on it so that he may sail through 
the great lakes to his old home in Michigan. His 
hobby is fishing but with the farming, house building, 
and writing on the book he has nearly completed, his 
fishing has been sadly neglected. 
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Fellow Engineers, 

At this time of the year it is 
customary for the new President of 
the Society speaking on behalf of 
the officers and alumni members to 
extend greetings to the incoming 
engineering class. Your current 
President does hereby welcome and 
wish wholesome success to each of 
those new students of engineering 
at Cornell. May they look forward 
to finding ways in their next four 
years that will help them to build 
toward a brighter, saner world than 
that in which we now seem to live. 

Also to the members of this So- 
ciety—those of long standing and 
those who have just become mem- 
bers—your new President sends 
greetings and the hope that you will 
join with him and with your officers 
to help make this a year of real 
achievement in carrying out the 
objects of this Society. 

We cannot proceed further with- 
out paying tribute to the splendid 
record in leading the Society of 
President Willis H. Carrier 01. He 
set an example which we may do 
well to equal. The Society is cer- 
tainly fortunate to have his counsel 
as a Past President member of the 
Executive Committee for yet a few 


years. 

It has been the custom for each 
President to conduct this column or 
write this letter somewhat differ- 
ently. A number of important 
statements on subjects of vital in- 
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President's Message 


terest to Cornell Engineering, its 
faculty and its students have been 
ably presented. Your present Presi- 
dent would like to feel that he had 
the talent to present in interesting 
and compelling fashion his opinion 
on a number of engineering college 
issues of undoubted interest to the 
Society membership and student 
body. Since this is not the case, 
it seems to me fitting that we should 
follow a suggestion made by Presi- 
dent Carrier last year and endeavor 
to make this a news page—news of 
the Society, its regional activities, 
its members, and news of mutually 
cooperative work with the engineer- 
ing faculty and students at Cornell. 
So much for greetings and intro- 
duction—let’s get to the news. 
The following Standing Commit- 
tee Chairmen have been appointed 
for the coming year: 
Regional Sections 
Prof. J. R. Bangs, Jr., ’22 
Alumni Representation 
Walker L. Cisler ’22 
Membership 
T. S. Chadeayne ’26 
Meetings 
Bernard A. Savage ’25 
Publication 
C. H. Davidson 711 
These men also will serve as 
members of the Executive Com- 
mitee. You are urged to send sug- 
gestions and constructive criticisms 
directly to these committees that 
will help them in their activities. 


Since the last issue of THE Cor- 
NELL ENGINEER went to press, the 
Society held its annual meeting on 
May 8th at the Cornell Club of 
New York. Following the business 
meeting at which the new officers 
for the year were elected, almost 
100 members and their guests heard 
an extremely interesting illustrated 
talk on Powder Metallurgy by Pro- 
fessor Gregory J. Comstock of 
Stevens Institute. Following this 
talk, Dean Hollister discussed the 
latest developments in connection 
with the new buildings for the En- 
gineering College. 

Furman South, Jr., reelected 
President of the Pittsburgh Region, 
reported an interesting meeting at 
the University Club in Pittsburgh 
on June 6th. The technicolor sound 
film entitled “Steel”, produced by 
the United States Steel Corpora- 
tion, and the sound film covering 
the production and romance of 
Aluminum, put out by the Alumin- 
um Company of America were 
shown through the kindly offices of 
Mr. John W. Todd, Jr. of the Car- 
negie-IIlinois Steel Company, and 
Mr. Benjamin C. McFadden, chic! 
mechanical engineer of the Alumin- 
um Company of America. Follow- 
ing the showing of these pictures, « 
brief formal meeting of Pittsburg): 
Regional of the Cornell Society 0! 
Engineers was held at which the 
officers were elected for the en- 
suing year. 
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Though it spreads across the entire nation, 
the Bell Telephone System is simple in 
structure. You can think of it as a tree. 


BRANCHES 


The 24 associated operating companies 
... Which provide telephone service in 
their respective territories. 


TRUNK 


The American Telephone and Telegraph 
Company ... which coordinates system 
activities, advises on telephone operation 
and searches for improved methods. 


ROOTS 


Bell Telephone Laboratories ... whose 


functions are scientific research and 
development; Western Electric... manu- 
facturer and distributor for the system; 
Long Lines Department of A.T.&T.... 
which interconnects the operating com- 
panies and handles Long Distance and 
overseas telephone service. 


With common policies and ideals, these 
Bell System companies work as one 
to give you the finest, 
friendliest telephone 
service...at lowest cost. 


> C. 
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News of the Engineering Alumni 


J. Carlton Ward, Jr., M.E. °14, 
has been elected president of the 
Fairchild Engine and Airplane Cor- 
poration. He recently resigned as 
vice president of United Aircraft 
Corporation and general manager 
of its Pratt and Whitney Aircraft 
division. 

Ward was works manager for 
Pratt and Whitney in 1925 when 
the company first developed and 
built its first aircraft engine. He 
later became assistant to the presi- 
dent, assistant general manager, 
and then general manager. He is 
recognized as one of the country’s 
leading authorities on the building 
of precision machines for the manu- 
facture of aircraft engines and on 
the design of the engines them- 
selves. 

He is a member of the Engin- 
eering College Council, and in this 
capacity has enabled the College 
to be supplied with modern equip- 
ment for instruction in aeronautical 
engineering, and more recently in 
the Civil Aeronautics Authority 
program. 


From far-off beleaguered China 
comes word that Li Shu-t’ien who 
received a Ph.D. degree from Cor- 
nell in 1926, has been made presi- 
dent of the recently established Na- 
tional Sikiang Institute of Agri- 
culture and Technology in Sichang, 
Sikiang, China. 

The institute was founded last 
winter, and has six major depart- 
ments: civil engineering, mining 
and metallurgical engineering, me- 
chanical and textile engineering, 
chemical engineering, agriculture 
and sericulture, and animal hus- 
bandry and veterinary medicine. It 
is the latest of a long list of insti- 
tutions throughout the world to re- 
quest that it be made a depository 
for all publications of the Engin- 
eering Experimental Station at Cor- 
nell. 


Claude W. Kniffin, M.E. ’26, has 
been elected chairman of the Balti- 
more-Washington Section of the 
American Society of Refrigerating 
Engineers. He is a charter mem- 
ber of the section and was active 
in its organization. He served as 
vice-chairman during the past year. 

From graduation until 1930, 
Kniffin was employed by the York 
Ice Machinery Corporation. After 
this he became refrigeration engin- 
eer with the Consolidated Gas and 
Electric Light and Power Company 
in Baltimore, Md. 


Haywood G. Dewey, Jr., C.E. 
35, has been elected to the Freeman 
Travelling Scholarship by the A.S. 
C.E. Since 1936 he has been en- 
gaged in experimental hydraulics 
with the Hydraulic Section of the 
U. S. Bureau of Reclamation at 
Denver. He received his M.S. de- 
gree at the University of Colorado 
in 1939, 


The Freeman Travelling Scholar- 
ships are financed by a fund set up 
in 1924 by John R. Freeman, past 
president of the A.S.C.E., for the 
encouragement of young engineers, 
especially in research and _ allied 
subjects. Of the twelve men who 


have been awarded scholarships, 
three are Cornell alumni. Paul W. 
Thompson, M.E. 710, received the 
award in 1935 and John Hedberg, 
’29, in 1936. 


Edwin L. Harder, E.E. ’26, has 
received honorable mention in the 
national prize contest of the AI. 
E.E. for his paper “Pennsylvania 
Railroad, New York-Washington- 
Harrisburg Electrification, Relay 
Protection of Power Supply Sys- 
tem.” Harder has worked for the 
Westinghouse Electric and Manu- 
facturing Company in Pittsburgh, 
Pa., since his graduation. In 1927 
he was transferred to the power en- 
gineering department and the next 
year to the general engineering de- 
partment. He is now a central sta- 
tion engineer. 


F. B. Hynes, E.E. 710, was re- 
cently appointed chief engineer of 
the Crocker-Wheeler Electric Man- 
ufacturing Company in Ampere, 
New Jersey, and placed in charge 
of all research activities. Hynes 
has been with Crocker-Wheeler 
ever since graduation, and was ad- 
vanced to his present position from 
manager of engineering and en- 
gineering policy. 


Here are the latest figures on the placement of the class of 1940, direct 


from the employment office. 


Class No. in Class 


Percentage 
placed 


Positions 
accepted 


Civil 28 

Chemical 12 

Electrical 16 
A.E. in E.E. 8 

Mechanical 41 
A.E. in M.E. 


89.3 
12 100.0 
16 100.0 
8 100.0 
40 97.6 
95.4 


96.0 


WILLARD STRAIGHT HALL 


Use The Cornell University Placement Bureau 


H. H. WILLIAMS, ’25, Director 
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TAMED by Grinnell prefabricated piping! 


Recent specifications of a large steam power plant 
called for a complex piping system to carry pressure 
equivalent to a 5542-foot head of water... pressure 
33 times that of Niagara Falls! 


This super-pressure piping presented new prob- 
lems in prefabrication. To insure interpretive 
engineering of these problems with expert labora- 
tory collaboration, engineers “gave the plans to 
Grinnell.” They chose the most efficient way to 
obtain “on time” deliveries of accurate, tested sub-~ 
assemblies requiring minimum field-fabrication. 

Unusual prefabrication is but one of the many 
services that make Grinnell the leading name 


“whenever piping is involved.” Others include: 
automatic sprinkler fire protection systems, Ther- 
molier unit heaters, Amco industrial humidifiers, 
pipe fittings and pipe hangers. For detailed informa- 
tion on these services, write to Grinnell Co., Inc., 
Executive Offices, Providence, Rhode Island. 


Grinnell Company, Inc. . . . Grinnell Company of the Pacific .. . 
Grinnell Company of Canada, Ltd. . . . General Fire Extinguisher Com- 
pany i Moi: ing Ci y .. Columbia Malleable 


Castings Corporation ... The Ontario Malleable Iron Company, Ltd. 


GRINNELL 


wHenever PIPING is invoiveo 


Thermolier Unit Heaters 


OCTOBER, 1940 


Automatic Sprinklers 


Amco Industrial Humidifiers 


an 
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News of the Engineering College 


Cooperation with American in- 
dustry is embodied in the program 
of the College of Engineering, to 
train promising young employees as 
engineers as announced by Dean 
Hollister during the summer. Part 
cf the John McMullen Scholarship 
fund income is to be used to create 
John McMullen Industrial Scholar- 
ships for apprentices in industry 
selected by officers of the com- 
panies as men whese value would 
be increased by a college education 
in engineering. 

The Cornell Board of Trustees 
has now authorized the award of 
four such scholarships each year 
following the successful experiment 
worked out with the General Elec- 
tric Company last year. Last 
September two high school gradu- 
ates from the four-year G. E. ap- 
prentice training course were award- 
ed McMullen Scholarships of $400 
a year, paying full tuition during 
the four or five year courses they 
chose to pursue. Both have made 
excellent records in the College of 
Engineering. 

Requirements for the scholarship 
are that the holder must be a high 
school graduate qualified to meet 
the regular entrance requirements 
of the College, must have served 
some time as a worker in industry, 
preferably in a regular training 
course, and must be recommended 
by his employer as a man of special 
ability whose career would be 
helped by a college course in civil, 
electrical, mechanical or chemical 
engineering. 

This new use of the McMullen 
fund has not diminished benefits 
received by other students. Re- 
gional scholarships have been 
awarded to 44 entering students 
this year. Regional scholarships 
are awarded annually to secondary 
school graduates in 15 districts 
covering all of the United States 
except the State of New York, 
where other scholarships are pro- 
vided by the state and the Univer- 
sity. This year’s McMullen Re- 
gional Scholars were picked from 
285 applicants bv a faculty com- 
mittee of the College of Engineer- 
ing with the aid of regional alumni 
committees. A large proportion of 
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Inu Memoriam 


Sidney Gonzales George ‘05 


Prof. Sidney G. George, pro- 
fessor of mechanics in the School 
of Civil Engineering, died at 4 p. 
m., Sunday July 21, 1940 at his 
home. Funeral services were held 
at 2:30 p. m., Wednesday July 24 
in the Moot Court Room of Myron 
Taylor Hall, temporary chapel for 
Cornell University during the sum- 
mer. Prof. George was buried in 
Lake View Cemetery. 

Born in Astoria, Oregon, August 
8, 1878, he attended Frewsburg 
High School and was graduated 
from the N. Y. State Normal 
School at Fredonia in 1901. He 
was president of the graduating 
class of that year. 

Professor George received his 
civil engineering degree from Cor- 
nell University in 1905. He served 
as instructor for two years and as 
assistant professor for eight years. 
Since 1916 he has been professor of 
mechanics of engineering and head 
of the department of mechanics in 
the School of Civil Engineering. 
His major book, on which the late 
Prof. E. W. Rettger of Cornell col- 
laborated, was published in 1935. 
He has acted as consultant on num- 
erous engineering projects in addi- 
tion to his duties of teaching. 

He is survived by his wife; one 
son, Robert S. George of South 
River, N. J., a graduate of the 
School of Civil Engineering at Cor- 
nell in 1937; a daughter, Mrs. Lewis 
B. King of Ithaca, a former student 
of the College of Home Economics 


of the class of 1931; a brother, T. C. 


the McMullen Regional Scholars 
now in the College have distinguish- 
ed themselves both as students and 
as leaders in campus activities. 


‘nonferrous 


George of Kansas City, Mo.; and 
two sisters, Miss Elva George of 
Brooklyn and Mrs. Clarence Grover 
of Tonawanda, N. Y. 

He was a past master of Hobasco 
Lodge 716, F. and A. Masons. 

In the untimely passing of Pro- 
fessor George, the School of Civil 
Engineering of Cornell University 
has lost one of its ablest teachers. 
Those associated with him on the 
faculty, his former students and all 
others who have come to know him, 
will remember him for his clear, 
straight thinking and his forceful 
method of expression. He was a 
natural and sympathetic teacher. 
His memory will always remain a 
warm and personal one to those 
who knew him. 


During the summer several out- 
standing additions were made to the 
College of Engineering Faculty. On 
August Ist Dr. Arthur S. Adams, 
former assistant to the president of 
the Colorado School of Mines took 
over the new duties of assistant to 
the dean of the College of Engin- 
eering and secretary of the Engin- 
eering Experiment Station. Dr. 
Adams brings to these posts the 
experience of 18 years of teaching 
and research in the general field 
of mechanics, besides 12 years of 
experience in college administration. | 
Dr. Adams graduated from the 
U. S. Naval Academy in 1918, re- 
ceived the degree of Master of Arts 
in physics from the University of 
California in 1926 and received his 
Doctor of Science degree from the 
Colorado School of Mines in 1927. 

Ebon Hunt Carruthers, M.E. ’29 
was appointed assistant professor 
of metal processing in the Sibley 
School of Mechanical Engineering, 
to replace Professor A. E. Wells, 
who retired July Ist. Professor 
Carruthers transferred to Cornell 
from Oregon State in 1926 and re- 
ceived his M.E. degree three years 
later in 1929. Since graduation he 
has investigated the melting of 
metals, experimented 
with improved types of crucibles, 
and worked with Gould Pumps. He 
is a member of Tau Beta Pi and 
Sigma Xi. 

(Continued on page 20) 
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Manufacturers of 
Super-Refractories Only 


GRAPHITE CRUCIBLES 
REFRACTORY CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 


SPECIAL REFRACTORY 
BRICK, TILE, SHAPES 


From the Following Materials:— 


Graphite, Silicon Carbide, Fused Alumina, 


Mullite, Magnesia, Zircon. 


LAVA CRUCIBLE COMPANY of 
PITTSBURGH 
PITTSBURGH 


even surface without warp 
or wrinkle 


HIGGINS Drawing Board Paste — 
“Quick and sure to catch” say the 
Higgins Inkettes—gives you an ME 


Paste 


At 
Higgins Drawing Board Paste is of great strength and body, 
simple and easy to use in mounting paper to the drawing 
board to make a “‘stretch.” Just apply the paste smoothly and 
evenly to the margin of the board about an inch wide all 
around. Then press the previously moistened paper down 
firmly and allow to dry. Color washes may then be applied 
without fear of wrinkling or warping. 

Specify Higgins Inks and Adhesives on your next order and 
ask your College Store for one of the new Higgins Color Wheels 
showing Higgins Inks actually applied on drawing paper. 


see. 


PHONE 2872 


We specialize in satisfied customers 


with the best in service and products. 


Come in and be convinced. 


G, 


Esso Service Station 


335 E. STATE ST. 


CORNELLIANS 
with PENN - DIXIE 


A Product Used In All Types Of 
Building Construction 


Walter Wine 07 ME 
Vice-President 

Director and Executive Committeeman 

Stanley Addison Russell "12 ME 


Director and Executive Committeeman 


Sales Engineer 

James Alexender Norris .............. CE 
Special Representative 

Hugh McDonald, Jr. 


Sales Representative 
Pennsylvania-Dixie Cement Corp. 
Reynolds Arcade Building 
Rochester, New York 
Boston, New York, Philadelphia, Atlanta 
Des Moines, Chattanooga 
PENN-DIXIE Cement Plant No. 7 on 
Lake Cayuga 


HIGH EARLY STRENGTH AND REGULAR PORTLAND CEMENTS 


OCTOBER, 1940 
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Earth Gault Coils 


(Continued from page 9) 

these two methods of operation. 
However, if the neutral point of the 
system is neither absolutely earthed 
nor floating, but if earth fault coils 
are inserted, 85% simple earth 
faults become a transitory phenom- 
enon, which do not further inter- 
rupt the network operation. By 
this means the number of short 
circuits is reduced in the propor- 
tion 100:15, i.e. about 7:1. The 
ratio 7:1 also applies to the aver- 
age number of interruptions per 
100 miles per year in networks in 
this country with absolutely earthed 
neutral points compared with Con- 
tinental European networks where 
earth fault coils have been used for 
many years. For example, this 
number of interruptions per 100 
miles for a 132 kv network in this 
country amounts to 8.6 (mean 
value, see Ph. Sporn and G. G. 
Langdon, Electrical World, vol. 105, 
p. 265), for a 110 kv network in 
Europe, where earth fault coils 
are used, to 1.3 (mean value, see 
A. Menge, Electrical World, vol. 
99, 1932, p. 362). As another ex- 
ample, the results in the use of earth 
fault coils for a 22 kv network in 
Czechoslovakia of a total of 290 
miles of lines may be mentioned, 
where an earth fault coil was put 
into service in August 1924. The 
following table contains the num- 
ber of interruptions over the cor- 
responding four months period be- 
fore and after the installation of the 
coil. Again the ratio is about the 
same, even more favorable, 183:22 
=100:12—8:1. 

Number of interruptions before 
and after installation of the earth 


fault coil: 

Month 1923 1924 
September 63 7 
October 52 7 
November 25 6 
December 43 
Sum 183 22 


It is significant that the ratio is 
always about the same; a slight 
fluctuation—say 2 to 1—could be 
explained by local differences; as 
the ratio, however, is nearly one 
whole decimal point (more exactly 
an average of 7:1) the difference 
can only be based on the different 
method of operation. The visible 


advantage brought by the inser- 
tion of the earth fault coil is that 
the number of short circuits is 
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greatly reduced and thus the secur- 
ity of the supply of energy to the 
consumers is considerably increased. 

As can also be shown from the 
statistical results of operating ex- 
perience with earth fault coils, it is 
advisable to design the coils for 
continuous service, even if they 
cannot be used for continuous serv- 
ice at present; at least core and 
winding should be built in such a 
way that the operation of the coil 
for continuous service will later be 
possible, when a new tank with 
greater radiating surface has been 
provided. From the statistics re- 
corded for 10 years with respect to 
a European interconnected network 
with 110 kv operating voltage and 
a total length which increased from 
500 to 1200 miles in the 10 years, 
it is shown that 87% of all earth 
faults were extinguished and only 
13% led to short circuits. Of the 
87% transitory earth faults, 70% 
were immediately extinguished 
flash-overs of only a few cycles in 
duration. Only 10% of the men- 
tioned 87% lasted more than one 
minute; in half of the 10% of cases 
it was necessary, however, to op- 
erate for several hours in the state 
of sustained earth fault. The de- 
fective line of the system could only 
be disconnected after this time, be- 
cause otherwise an interruption cf 
supply of current to important con- 
sumers would have occured. The 
results of operation have been in 
the same order in other networks 
with higher and with smaller volt- 
ages down to 2 kv, and make it 
clear that earth fault coils installed 
for continuous operation under 
earth fault conditions afford addi- 
tional advantage. 


College News 
(Continued from page 18) 


From the Carnegie-Illinois Steel 
Company comes Charles R. Scott, 
Jr., M.E. 36, to become instructor 
in administrative engineering. And 
from two years of graduate work 
at Columbia comes Daniel C. 
Drucker as instructor in mechanics 
of engineering. Robert H. Allen, 
who graduated from the school last 
June, is assistant in administrative 
engineering. Alessandro Giannetti 
is assistant mechanician. John 
Robert Young has been appointed 
American Foundrymen’s Associa- 


iion Sand Research Fellow. 


Officers of the Cornell Student 
Branch of the A.S.C.E. for the 
coming year as elected last June 
are: Howard Eckerlin °41, presi- 
dent; Meir Sofair *42, vice presi- 
dent; Howard Simpson °42, secre- 
tary; and Peter Kilka °42, treas- 
urer, 


At the request of the Civil Aero- 
nautics Authority, an emergency) 
Civilian Pilot Training Course was 
conducted this summer by Cornel! 
University with the cooperation o/ 
the Ithaca Flying Service Inc., and 
its Airport. The course was unde: 
the general supervision of the Di- 
rector, W. N. Barnard, and con- 
sisted of 72 hours of Ground In- 
struction, which was given by Pro- 
fessor C. W. Terry, and 35 hours 
of Flight Training at the Airport, 
under the supervision of Mr. H. M. 
Peters, who had five Flight Jn- 
structors assisting him. The Ground 
instruction started in mid-June and 
covered Civil Air Regulations, Navi- 
gation, Meteorology, Parachutes 
and Equipment, Aerodynamics and 
Aircraft, Aeronautical Engines, 
Radio and Instruments. The class 
met five evenings a week, from 7 
to 8:30 p. m., and the course was 
completed on August 23. The 
carefully controlled Flight Train- 
ing went off like clockwork, and 
was completed in mid-August with- 
out any accidents at the field. Fifty- 
nine, including three women, started 
the course. One was disqualified, 
two were discontinued because they 
were injured in a motorcycle acci- 
dent, and five left the course to 
take jobs in distant cities. All of 
the remaining fifty-one trainees 
passed the final Flight tests with- 
out difficulty. Altogether, ninety 
students have had Civilian Pilot 
Training in the Cornell programs, 
as thirty-nine received Pilot Certi- 
ficates at the end of the course con- 
ducted during the last academic 
year. At present plans for the new 
year are not completed, but it is 
expected that similar instruction 
will be given during the first term. 
and that it will be repeated in th: 
second term. 

All engineering students inter 
ested in any of the following en 
gineering societies. A.S.C.E. The 
American Society of Civil Engin- 


eers; A.S.M.E. The American So- 
(Continued on page 22) 
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Have your photographs made 
for the 1941 year book at the 


Ralph “Wing 


| 214 E. State St. Dial 3-1370 


“One Of The Great Clothing Stores Of The State” 


SHORT 
SHORT 


STORY 


THE proverbial green-as-grass freshman is 
a thing of the past. Those fellows who come to © 
us for clothes become so well dressed that you | 
can’t tell whether they’re freshmen or graduate | 
students. It’s our long experience in serving | 
university men year after year that keeps us a | 
foremost student fashion center. Whether you’re 
just beginning or just finishing at Cornell, this 
should be your starting point for the college year. 
Select yours from one of the largest and finest 
university clothing stocks in the country. 


THE 
SPORT SHOP 


Just to 
Remind 
You. 


HEREB’S 
OUR CARD! 


OCTOBER, 1940 
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(Continued from page 6) 
erously paid. Men who used picks 
and shovels were paid a minimum 
of 52% cents an hour, many of 
whom had formerly worked in coal 
mines at 28 to 40 cents an hour. 
They appreciated the sunshine too. 
In the tunnels, the workers got a 
minimum of 70 cents an hour while 
the skilled men received up to $1.50 
an hour 40 hours a week. 

Turnpike officials have definite 
ideas about anyone who attempts 
to put up a billboard. Of course 
they won’t permit it on their 200- 
foot right-of-way but they can’t 
stop a farmer from leasing some of 
his land adjacent to the highway. 
If this is the case, the Turnpike 
Commission will plant large trees 
and shrubs directly in front of the 
billboard on their right-of-way. 
They are trying to preserve the 
natural beauty of the country 
along their section of the Alleg- 
ghenies. It looks as if they are 
succeeding too ! 

There is a friendly feeling be- 
tween the farmers along the Turn- 
pike and the Turnpike Commission 
for the land that had to be bought 
was generously purchased and 
where necessary the Commission 
built modern roads under the high- 
way to State roads for the farmers. 
A number of ghost towns and dead 
farms were revived with the build- 
ing of the Turnpike. 

There are seven uniformly built 
“gas” stations along the Turnpike. 
Each is an attractive bungalow 
constructed of natural stone. Be- 
side being gas stations, they supply 
a good quality of food—unlike the 
conventional lunch counter. The 
Turnpike Commission is doing its 
best to preserve the natural beauty 
of the landscape. A number of 
maintenance buildings of similar 
construction may be seen at vari- 
ous points. Midway along the route 
is a large building which contains 
a restaurant, gasoline station, and 
ample overnight accomodations 
for truck drivers. 

The medial strip along the cen- 
ter of the roadway will be a thing 
of beauty when it is completed. 
The Commission is planting Valley 
Forge dogwood, Washington Cherry 
trees, and Shenandoah Valley ap- 
ple trees. Beside the cherry and 
apple blossoms and the dogwood, 
a number of pine trees from Maine 
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and New Hampshire are to be 
planted along the road. 

The whole road must have cost 
a lot of money, you think. Well, 
yes, and there is a toll to offset that. 

A pleasure car costs about $1.50 
for the entire trip while trucks 
cost considerably more. There is a 
toll gate at each approach to the 
road where proportionate tolls will 
be paid by the motorists. 

Trucking officials are thinking 
of diesel truck trains for use on 
the highway with four or five 
trailers since the costs of operation 
drop so low in comparison to the 
Lincoln Highway. They have fig- 
ured that the Turnpike will save 
them between $25 and $28 a trip 
from Harrisburg to Pittsburgh with 
the conventional type of truck, 
saving even more with diesels. 

This won’t even put a strain on 
the roadbed because the Turnpike 
has been constructed to stand up 
under loads of 90,000 pounds. How- 
ever, for a factor of safety, the 
largest load that is permitted is 
62,000 pounds or 31 tons. 

Since the road is privately own- 
ed at present and will be until ap- 
proximately 1957 at which time the 
Commonwealth of Pennsylvania 
will take it over, the Turnpike Com- 
mission can safely charge toll. It 
was financed on 20-year bonds, but 
some now think that they will be 
paid off within 18 years. 

A recent trip over the Turnpike 
by a group of bankers made them 
so enthusiastic about it that they 
were immediately interested in ex- 
tending the road to Philadelphia 
and furthermore west of Pittsburgh. 
More power to them! 


Gliding at Cornell 


(Continued from page 11) 


Scheduled for a Saturday afternoon, 
and well advertised by posters in 
shop windows and notices in the 
press, a heavy rain forced post- 
ponement until the following Mon- 
day. Many of the spectators who 
might have come on Saturday, 
couldn’t on Monday. In addition, 
many would-be cash customers 
found they could see the flying 
practically as well from outside the 
fence as others could from the 
grandstand. 

The glider flights that day were 
made around the half-mile track. 
Noteworthy among these were the 


performances of the Ocean Liner. 
Piloted by our most experienced 
flyer, Charlie Wetzel, this ship mad: 
a number of single and double cir- 
cuits of the track, with and with- 
out passengers. In his final flight, 
Werzel made a full five circuits 0} 
the track—2!4 miles—before com. 
ing down when his assistants in the 
tow car became tired and let go 
the rope. Plate 6 shows this glider 
in flight at the Fair Grounds. Be- 
low it, beside the race track, is the 
monoplane. 

It is a far stretch from these 
crude early gliders, in the pioneer 
days of aviation, to the finely-de- 
veloped sail-planes now used by 
gliding enthusiasts. I feel sure, 
though, that all of us who were ac- 
tive in the original Cornell Aero 
Club would not trade our experi- 
ences in building and flying our 
own machines. I have often won- 
dered, whatever became of them? 
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ciety of Mechanical Engineers; A.I. 
E.E., The American Institute of 
Electrical Engineers; A.I.Ch.E., The 
American Institute of Chemical 
Engineers, will want to attend the 
first meeting of these groups. The 
groups are holding their first meet- 
ing together Tuesday evening Octo- 
ber 8 at 7:45 in the Baker Hall Lec- 
ture Room. The speaker will be 
Dean Hollister. After Dean Hollis- 
ter’s talk the groups will break up 
into their own societies. The of- 
ficers of the various societies will 
be introduced prior to Dean Hol- 
lister’s talk. Membership in most 
of these societies is open to sopho- 
mores, juniors, and seniors. Fresh- 
man and visitors are usually wel- 
come to attend the meetings. 

One of the organizations on the 
campus in which the engineers 
have always been active is the Cor- 
nell Radio Guild. Last June when 
the University took full time opera- 
tion of WESG and changed the 
call letters to WHCU immediately 
there was an opportunity for the 
students to gain experience in ai 
actual commercial radio statior. 
Not content to work only wit!: 
radio programs designed for a hal! 
million assorted listeners, the Cor 
nell Radio Guild is working upoi 
an entirely new idea for the cam 

(Continued on page 24) 
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REQUIREMENTS MET AND MONEY SAVED 


Cast iron distributor gears for automotive engines 
have several recognized advantages. They are quiet, 
wear well, and are comparatively inexpensive. The 
problem is to produce a cast iron with the necessary 
wearing qualities and yet keep it machineable. 
Several automotive engine manufacturers are now 
obtaining the necessary strength (50,000 p.s.i.) and 
hardness (250-300 B.H.N.) — and eliminating machin- 
ing difficulties—by making distributor gears of Nickel- 
Chromium-Molybdenum iron. The machineability of 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


the iron is largely a result of its Molybdenum content. 

By specifying this machineable iron, engine build- 
ers can meet distributor gear requirements with re- 
gard to noise and wearing quality — and save money 
doing it. 

Full technical details concerning Nickel-Chromium- 
Molybdenum iron and other cast irons serving the 
automotive field with efficiency and economy are 
found in our book “Molybdenum in Cast Iron.” Sent 
free on request to any interested technical student. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 
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pus, the Cornell Radio Guild Wired Network. Under 


this network, programs are originated in the Guild’s 
studios in Willard Straight Hall and sent out over tele- 
phone wire to a control switch board located in Sage 
Dorm. From this the program goes out on the wired 
network to small oscillators located in campus build- 
ings, men’s and women’s dormitories, fraternities and 
sororities, and other sites of campus interest. The net- 
work is entirely wired up to the oscillators by telephone 
wire. The oscillators send out waves that are picked 
up the same as ordinary radio waves on any radio 
but which can only be picked up in the building in 
which the oscillator is located. 


The guild is depending upon commercials for its 
support. In addition to recordings, the Guild will 
broadcast sport events, Bailey Hall Concerts, and pro- 
grams originating from the fraternities and the sorori- 
ties. Here is an opportunity for any student interested 
in any phase of radio, for the network is to be run en- 
tirely by students through the Cornell Radio Guild. 


S-A-Y, WE’RE GLAD TO 
SEE YOU BACK... 


And We’re Ready 
With a Host of 


STUDENT 
NEEDS 


Shop every one of our five big selling floors, for 
all the things you need for the coming year. We’ve 
spent weeks preparing for you and we consider it 
a privilege to serve you! 


Shop Daily from 9:30 to 6; Sats. to 9 P. M. 
Dial 2711 


ROSH! 


VITAL INFORMATION 


Delicious Sodas 


Prescriptions Filled 
All Drugs 
Cameras 


Films 


Stationery 


All These and More Obtainable at the 


HILL DRUG STORE 


328 COLLEGE AVENUE 


Clean The Sludqe Out Of Your Motor 
Before It’s Too Late 


We have recently installed an Internal Motor 
Cleaner — the only machine that aaa 
cleans motors INSIDE. 


This remarkable new machine performs seven 
complete operations. 

We circulate from 50 to 125 quarts of clean, 
filtered solvent through your motor to do this 
job, and you can see the dirt come out. 


Only $2.00 


Mobilgas — Mobiloil 
Parking — Washing 
Complete Car Service 


JOE CONLEY 


325 E. STATE ST. PHONE 2829 
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engineer 


Waen you receive your diploma and 
enter upon your career as a mechanical engineer 
you will find a sound knowledge of bearing design 
and application one of your most valuable assets. 


Wherever wheels and shafts turn, every piece of 
mechanical equipment has its own bearing re- 
quirements. It will be part of your job to analyze 
these requirements and prescribe bearings to 
meet them. 


It is particularly important that you have a thor- 
ough understanding of the design and advan- 
tages of the tapered roller bearing on account 
of its versatility and wide range of application. 


This bearing has been developed to an extremely 
high degree of efficiency by The Timken Roller 
Bearing Company during the past 42 years, with 
the result that more TIMKEN Tapered Roller 
Bearings are now used in all kinds of industrial 
machinery than any other bearings. 


Write for a copy of the 184 page Timken Refer- 
ence Manual—a complete text book of tapered 
roller bearing design and application. 


TIMKEN 


TAPERED ROLLER BEARINGS 


Manufacturers of TIMKEN Tapered Roller Bearings 
for automobiles, motor trucks, railroad cars and 
locomotives and all kinds of industrial machin- 
ery; TIMKEN Alloy Steels and Carbon and Alloy 
Seamless Tubing; and TIMKEN Rock Bits. 
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SUICIDE LAMPS 


ID you ever take up a newspaper and read that someone 


committed suicide by jumping off a bridge? That’s 
what high-intensity street lamps have been doing, too—not 
jumping off bridges, but committing “suicide.” 


Certain smooth-surface street-light reflectors reflect heat 
back to the lamp filament, thus raising the filament tempera- 
ture to the point of early “suicide” or burnout. 


In an attempt to do something about this, G-E engineers 
developed the stepped reflector. The inner surface of the 
reflector is broken up into small steps in such a way that light 
and heat rays reflected back from the steps just miss the vital 
lamp stem. Tests showed that, with a s00-watt lamp, the 
temperature at the lamp stem was 275 F less with the new 
reflector than with the old one. 


The engineers who developed the stepped reflector are 
graduates of the General Electric Test Course, open to selected 
graduates of recognized engineering schools. 


CHASING SHADOWS 


OW would you like to see carbon dioxide pour out of 


a beaker and snuff out the flame of a candle, or cold 
water from floating ice flow to the bottom of a glass? By 
accident two General Electric scientists recently discovered 
a comparatively simple way to force these and other ordinarily 
invisible things to show themselves. 


It all began one day when a searchlight shining through the 
windows of the G-E Research Laboratory at Schenectady, 


N. Y. started the scientists on an investigation, resulting in 


GENERAL ELECTRIC 


equipment which gives the inside story of supposedly in- 
visible happenings. 


By holding transparent substances in a beam of light from a 
water-cooled mercury lamp, variations caused by changes in 
the index of refraction show up plainly on a screen. It’s 
something like seeing heat waves rise from a hot pavement 
in the summer. Gases, liquids, or transparent solids cast 
strange shadows, revealing characteristics unseen to the 
naked eye. Although this has been done before with arc 
lights, the new method has many advantages. 


The two G-E scientists identified with this accomplishment 
are Dr. R. P. Johnson, U. of Richmond, ’29, and Dr. N. T. 
Gordon, Princeton, 713. 


PISCATORIAL UTOPIA 


NSECT laboratories have been air conditioned, rivets 
for dirigibles have been refrigerated so they can be driven 
better, and there is even a case where telephone books have 
been cooled mechanically to speed the hardening of the glue. 
But it was only recently that the first automatic heating 
installation designed specifically for the comfort and health 
of tropical fish was put into operation. 


Devilfish, sharks, rays, the only porpoises in captivity, and 
thousands of other unusual specimens caper gaily around in 
their adopted home in the Marine Studios at Marineland, Fla. 
There, in huge tanks, the pampered fish live the “‘life of 
Reilly” (the porpoises are fed by hand) in water that is not 
only filtered and aerated but is also held at a temperature of - 


70 F. 


Five General Electric oil furnaces do the heating job, holding 
the 500,000-gallon “‘oceanarium”’ at a temperature just like 
home for the transplanted tropical specimens. 

At G.E.’s Bloomfield (N. J.) plant, where air conditioning 
equipment is manufactured, is a division of the Genera! 
Electric Test Course. Here young student engineers gain 
practical experience in this branch of engineering. 
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